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THE SOy BEAN
A COMPARISON WITH THE COWPEA
To the farmers of Tennessee the soy bean is a forage and grain
plant of special promise. In grain production, as -a supplement to
corn for fattening stock, no crop tested at this Station has proved its
equal. As the cowpea and the soy bean are closely related plants,
with many qualities in common, the question of their comparative
worth as farm crops naturally arose and has received attention through-
out the experiments. The data presented in the pages which follow
indicate that under Tennessee conditions each crop has a place which
the other can not take. The worth of the cowpea, however, is known
everyWhere, while the true value of the soy bean lacks much of being
generally recognized. In fact, the seed of some of the most promising
varieties is not even found on the market.
COMPARISON OF THE COWPEA AND THE SOY BEAN
PROMINENT QUALITIES OF THE SOY BEAN
1. Nearly all varieties of the soy bean maintain an upright habit
of growth. Exceptions to this rule are, (1) that when planted with
corn, the soy bean does not climb the stalks as does the cowpea, but
grows slender anj is apt to fall to the ground; (2) that certain medium
and late varieties, like 1194, and even Mammoth Yellow, when grown on
rich land may lodge, though rarely to a serious extent; and (3) that a
few varieties, not tested at this Station, are said to have the habits
of a true vine. On the other hand, some of the heaviest-yielding
varieties of the COwpeamake a tangled growth which is difficult to har-
vest in a satisfactory manner.
2. Fruitfulness is prominent, the best varieties being more certain
than any of the 'cowpeas to produce high yields of seed. This is es-
pecially true of late plantings. For example, in 1907 the Mammoth
Yellow variety produced on the June 17 planting 28.4 bushels and on
the June 29 planting 2.6.6 bushels of seed per acre. The Medium Yel-
low variety on the July 15 planting produced 20.2 bushels per acre.
The Whippoorwill cowpea, on the other hand, fell from 27.7* bushels
*The peas were hand-picked at Intervals lor some weeks, so that the highest p0881ble
yield was gotten, but the eoy beans were cut and threshed as In field practice.
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per acre on the June 17 planting to 18.8 bushels on the June 29 plant-
ing, and to no seed on the July 15 planting. As another condition
under which the soy bean is the superior in seed production mention
should be made of the poor yield of seed and of the excessive growth
of vine produced by the cowpea on land of good quality and under
favorable (wet) weather conditions, which are not uncommon after early
planting. In other words, as a grain producer the cowpea is unrelia'-
ble, and the more fertile the sol1 and the greater the rainfall the more
apt is it to produce vine and leaf at the expense of fruit.
3. The soy bean may be advantageously sown earlier as well as
later in the season than the cowpea. Germination and thrifty growth
will follow in weather too cool for the cowpea, which should not be
sown until warm weather is fully established. or, in this latitude, from
the middle to the last of May. Light frosts, which are sufficient to
COWPEAS VERSUS SOY BEANs-EARLY PLANTED
WHIPPOORWILL COWPEAS-3 Rows ITO SAN SOY BEANS-3 Rows
As they appeared In the field 80 days alter the planting 01 April 2. 1908
kill cowpeas and other tender plants, do not afl'ect soy beans either
when young or old. The best early varieties when planted in Aprll
mature their seed about six weeks earlier than the Whippoorwlll
cowpea, a matter of special importance in the pasturing of hogs, etc.
4. Soy bean seed is exceptionally rich in both protein and 011,con-
taining, on the average oCthe analyses made at this Station, 35.40 per
cent protein and 20.35 per cent 011,as compared with an average of
26.28 per cent protein and 1.72 per cent 011for the cowpea. As a sup-
plement to the corn and roughage of the farm, soy bean seed is not
equalled by any other grain, and may even be substituted for that
exceptionally rich feed, cotton-seed meal.
6. The seed is not attacked by weevils and other insects as is the
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case with the cowpea seed, but, as an offset, is liable to heat and spoil
in storing.
6. The seed may be threshed from the hay with a common wheat
thresher after some simple adjustments are made. The cowpea, on
the other hand, requires a special machine.
7. The seed decay rather slowly when left on the ground and may
even germinate in the spring after being turned under in the fall.
At least one variety of cowpea, the late Black, has this reputation, but
others, like the common Clay and the Whippoorwill, decay easily, and
are therefore not so well adapted to being pastured ott by hogs.
8. The beans ripen together, so that they may be cut with a mower.
and nearly the total yield obtained by threshing, but cowpeas ripen
irregularly and the total yield can be obtained only by expensive hand-
picking.
COWPEASVERSUSSOY BEANS-LATE PLANTED
WHIPPOORWILLCOWPEAS-3 Rows ITO SAN SOYBEANS-3 Rows
As they appeared In the fleld 43 day" atter the piantlng 01 Jnne 15, 1908
QUALITIES FAVORABLE TO THE COWPEA
1. A stand of cowpeas is more certain than a stand of soy beans.
This is due chiefly to two causes: (1) Soy beans may fail to come up
through a soil crust which would otter little resistance to cowpeas,
and (2) the germination of the cowpea seed is surer than that of the
soy bean seed, which is liable to be spoiled by heating. The cowpea
is therefore superior for seeding broadcast, especially on land which
is heavy and apt to "bake," or which has been poorly prepared. A
third reason of possible importance is that rabbits bite down the young
soy bean plants but do not appreciably trouble cowpeas.
2. The cowpea is much better suited than the soy bean for planting
either with sorghum or corn, whether for forage or for soil-improve-
ment purposes. According to the Station's trials the standard bush
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pea, the Whippoorwill, Is a good climber when planted with sorghum
for silage and under such conditions out-yields In both vine and fruit
any variety of soy beans.
a. Cowpea hay Is more easily cured by the methods In common use,
without excessive loss of either leaves or fruit, than soy bean hay.
4. A second growth, which sometimes amounts to a fair crop, may be
obtained from cowpeas after they are cut for hay, but not from soy
beans.
SUMMARY
The important conditions under which the cowpea is preferable
to the soy bean are, (1) when planted with either corn or sorghum;
and (2) for seeding broadcast, und,er the present average farm condi-
tions.
FROST-RESISTANCE OF SQY BEANS
MAMMOTH YELLOW WHIPPOORWILL "JAPANESE"
SOY BEANS COWPEAS SOY BEANS
This picture was taken the day alter the lI€ht frost 01 Oct. l4, ]907, which killed the tope
of the pea vines bnt, did not Injure the soy beans. All were planted JIIly 30. The
marked dillerence between the two crops when late sown Is 1'180 shown. The soy beans
were lull 01 nearly ripe lrult; but onlyI' [ew pod., and they green and succulent, were
to be found on the cow peas.
The soy bean, on the other hand, appears more valuable than
the cowpea (1) as a grain producer, whether to be pastured off by
hogs or to be threshed and ground for general feeding purposes; (2)
as an intensive farm crop, desirable where the best methods of farm-
ing are practiced, in which case It may be grown to advantage either
early or late in the season for both hay and grain, and may be used in-
cidentally as an especially good cleansing crop, because cultivation
can easily be continued until the ground is well shaded; and (3) as an
early hay or grain crop, for which purpose the early and medium vari-
eties will produce either hay or seed several weeks ahead of any vari-
ety of cowpeas which has been tested at the Station. This is illus-
trated by the data of Table I.
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ISoy beansMammoth Yellow 6072 1840 No blossomsMedium Yellow 7920 2030 Last blossoms, many small pods1194 7524 1917 Last blossoms, many small pods1299 6468 1798 Fruit ripeningIto San 6336 2218 Fruit ripening
Cowpea
Whippoorwill 2772 554 No blossoms
VARIETIES OF SOY BEAN
There are many varieties of soy bean. About 24 are reported
in this bulletin. All have certain characteristics in common, such as the
upright habit of growth, some resistance to frost, and the production
of grain high in both protein and oil. Rather wide differences, how-
ever, are shown in the length of season, especially when planted early.
Promising early varieties, such as Ito San and Early Brown, require
from 90 to 100 days to reach maturity from time of planting. Under
the same conditions the Mammoth Yellow will require from 125 to 160
days.
The following varieties are known to have been grown by farmers
in this State: Mammoth Yellow, Hollybrook, Guelph (medium green),
"Common," and Buckshot (early black). These and other varieties
were previously grown for a number of years at this Station with
favorable results, but the subject has been given special attention since
1905, in which year there were received for trial a number of new
varieties from the Bureau of Plant Industry of the U. S. Department of
Agriculture, at Washington.
Table II gives the yields and other data obtained during the past
four years. Attention is called to the following explanations of this
table: (l) The names in parenthesis are those in more or less common
use; (2) the data are given with reference only to the variety, and
where received under two or more numbers, as indicated, the yields,
etc., were averaged; (3) varieties with a question mark after the com-
mon name in the table should be referred to by number until their
proper place or a common name be determined. 1299 "Hollybrook,"
for example, is very different from others of that name. 1194 is one
of the most promising of the medium-season varieties and should not ge
confused with 1539, which appears to be the true Haberlandt. The
former has yellow and the latter greenish-yellow seed. Ito San, on the
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other hand, was first received by name and later under dii'rerent num-
bers, all the specimens proving to be one variety. Medium Green does
not appear to be exactly the same as Early Green, but they are not more
unlike than two strains of the same variety are apt to be; and the
same is true of others which have been grouped together.
The yields of "straw" are rather unsatisfactory on account of the
greater loss of leaves in some instances than in others. The July 30
(1907) planting, 'however, was harvested at an early, or hay, stage, be-
fore the leaves had fallen, so that the "straw" .includes practically all of
the leaves as well as the stems.
The soil on which the experiments were conducted Is a rich upland
loam, capable of producing 30 or more bushels of wheat and 50 or more
bushels of corn to the acre.
PLANTED JUNE 2 PLANTED JULY 4 PLANTED AUG. 2
MAMMOTH YELLOW SOY BEANS FROM DIFFERENT DATES OF PLANTING.
Photograph taken Sept. 29, 1906
TABLE II-Results 01 variety trials 01 soy beans-arrangement according to length 01 season






























•According to llulletin 98, Bureau of Plant Industry, U. S. Dent. of Agriculture, by n. R. Ball.
tThe crops were cut with a scythe, thoroughly cured, and threshed with a wheat thresher.
°A killing frost occurred at this date.
TABLE II-Results of variety trials of soy beans-arrangement according to length of season-Continued
'" c<:0", Yield per acretZ•. +'












May 13, 1908 ,Aug. 15
July 17, 1908\ Oct. 7
June 6, 19051 Sept. 14
Aug. 2, 1906 Oct. 110
May 25, 1907 Sept. 3
June 6, 1905 Sept. 21 107
Aug. 2, 1906\ Oct. 11°170
May 25, 1907, Sept. 6 I 105
July 11, 19071 Sept. 30 \ 81
July 30, 1907 Oct. 24 86
May 13, 1908 Sept. 3 1 113
May 13, 1908\ Aug. 19 I 98
July 17, 1908 Oct. 7 82
June 6, 1905/ Sept. 21 1107
Aug. 2, 1906\ Oct. 110\ 70
May 25, 1907 Sept. 7 106































































I 23.1 I I A very prOmlSmg
\ 13.1 I \ early variety.
\
I Green I 6.0 I \Not promising
4.9 I
20 I 12.2 0.18
I
I
IViolet Green 14.6 0.99 [A good variety, but





20 I 21.4 0.75
20 I 19.1 0.58
I
22.2
I 2.28 II 11.7I 1
\White Black 23.9
1.14 A promising mid-sea-
3.1 0.52 son variety.
26 27.8 0.85
19 1 19.2 1.42
I
May 13, 1908 Aug. 291 lOS
J )
25.0May 13, 1908 Aug. 15 94 2.83July 17, 1908 Oct. 17 92 15.4
Amherst 1170 June 6, 1905\ Sept. 21 I 107 IViolet Yellow 19.0 INot promisingAug. 2, 1906 Oct. 1Pj 70 6.3May 25, 1907 Sept. 7 109 26 19.6 0.79July 30, 1907 Oct. 12 74 20
I
16.1 0.71May 13, 1908 Sept. 17 117 23.1May 13, 1908 Aug. 15 94 2.28July 17, 1908 Oct. 7 82
Yellow I
9.9
Hollybrook ( ?) Is 1538/ June 6, 19051 Sept. 23 109 White 15.5 1.13 A promising mid-sI t 976i Aug. 2, 19061 Oct. 110 70 & I 1.3 0.70 son variety. 15,- May 25, 1907 Aug. 23 104 violet 22.0 0.60 differs markedJuly 11, 1907 Sept. 30 81 32 19.3 0.85 from 976 when laI May 13, 1908 Aug. 29 108 28
I 20.0 planted (July) aMay 13, 1908 Aug. 15 94 2.34 is the superior.July 17, 1908 Oct. 12 87 13.6
Haberlandt 1539 June 6, 1905 Sept. 23 109 White Greenish I 18.2 1.26 A promising varieAug. 2, 1906 Oct. 1P 70 yellow I 1.1/ 1.11 but has coarMay 25, 1907 Aug. 23 104 31 21.0 0.99 stems.May 13, 1908 Sept. 7 I 117 25.8May 13, 1908 Aug. 15 I 94 2.83July 17, 1908 Oct. 21 96 15.4




70 above ground.July 17, 1908 Oct. 17 92 17.2 II I
*According to Rnlletin 98. Bnreau of Plant Industry, U.~. Dept. of A!<rirulture, byC. ff. Ball
tThe crops were cut with a scythe. thoroughly cured, and threshed with a wheat thresher.













TABLE II-Results of variety trials of soy beans-arrangement according to length of season-Ooncluded









































































HayGrain I Straw \
ltemarks




















lOne of the best ofthe mid-season va, I rieties. Stands up
stronger than 1194
but sets fruit too
2.28 close to ground
and dwarfs too









































24.4 1.06 jThe genuine Holly-










Acme I May 13, 19081 Sept. 28 138 Violet Yellow 29.0 Promising. VinesMay 13, 19081 Sept. 3 113 2.72 more than any ofI July 17, 1908 Oct. 23 98 14.5 , the others.okyo { 11981 June 6, 19051 Oct. 14 130 Violet IGreenish 16.9 A very promising va.1171 July 30, 19071 Oct. 22 84 yellow 19.3 I 1.07
'I
riety.May 13, 1908 Oct. 6 I 146 27.2May 13, 1905 Sept. 3 I 113 3.59 IJuly 17, 1908 Oct. 23 98 23.6Shanghai May 13, 1908: Oct. 6 I 146 White I Black 22.2 I 2.94 i N?t of special prom·May 13, 1903 Sept. 3 I 113 lse.July 17, UJ08 Nov. 2 I 108 10.8 INot of special prom-I May 13, 1908 Oct. 6 146 Violet Yellow 18.6Edward II May 13, 190R Sept. 3 I 113 I 2.61 lise.July 17, 1908 Nov. 16 I 122
I 12.7Mammoth Yellow Aug. 2, 19061 Oct. 11°1 70 jWhite Yellow 1.31 1.26 /About the best veryMay 25, 1907 Oct. 3 132 39 27.8 2.35 ! late variety.July 11, 19071 Oct. 15 I 96 23.1 1.45, I May 13, 1908/ Oct. 6' 146 48
I 20.0 II




*Accordingto Bnlletin 98, Bureau of Plant Industry, U. S. Dept. of Agriculture, byC. R. Ball.
tThe crops were cut with a scythe, thoroughly cured, and threshed with a wheat thresher
°A killing frost occurred ae this date,
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VARIATION IN THE SOY BEAN
According to the data of Table II, there is not only a great differ-
ence in the time between planting and maturity required by the dif-
'ferent varieties when planted at the same date, but also a marked
variation in the length of season required by anyone variety when
planted at widely separated dates. As this is a matter of much prac-
tical importance, a series of date-of-planting experiments was carried
out in 1907 and again in 1908. The results obtained throw much light
on the habits of the soy bean varieties, and probably explain the wide
variation in length of season reported by different observers. In
1907, Mammoth Yellow, Medium Yellow, and Ito San, and, for com-
parison, Whippoorwill and New Era cowpeas, were planted every two
weeks, as far as the season would allow, from April 3 to August 6. In
the 1908 series the New Era variety of cowpeas was omitted, but two
other varieties of soy beans, 1194 and 1299, were added. The records
are given in Tables III-VI. Attention is also called to the results
from early and late plantings of a number of varieties obtained in
1907 and in 1908, and reported in Table II. The soil was similar tG
that used in the variety trials.
TABLEIII-Record ot three varieties ot soy beans planted every two
weeks during the season ot 1907
--------- -----_ ... _ ..,-.-~ .._._--
I 0 ~ I Yield pe~~:1
Variety Date Date
-,,0 Remarks
planted harvetited ~'"I bO ~ I Grain I ~traw I~"",'"...:I
I-Da~'8 Bu. T01l8 I
Mammoth Yellow Apr. 3 Oct. 5 186 21.5 1.16
" " 15 5 173 23.8 1.15
30 6 160 24.6 1.34
May 15 9 146 22.0 1.15
June 5 12 129 22.0 1.21
17 22 127 28.4 1.18
29 22 113 26.6 1.47
July 15 28 I ]05 I 11.0 I 0.55 Not mature
Medium Yellow Apr. 3 Sept. 13 164 18.3 0.93
" " 15 " 13 ]51 19.7 0.94
30 13 137 18.3 1.10
May 15 18 135 21.1 0.90
June 5 20 107 23.8 1.10
17 27 102 22.9 0.79
29 27 90 20.6 0.74
July 15 Oct. 9 86 20.2 0.66
Aug. 6 29 84 6.3 0.35
Ito San Apr. 3 ~?g. 9 129 11.0 0.99
" " 15 9 117 11.9 0.93
30 II 9 102 12.4 1.00
May 15 ' 17 93 12.8 0.96
June 5 S:;pt. 3 90 20.2 0.66
17 18 93 18.3 0.71
29 18 81 16.5 0.66
July 15 Oct. 9 85 7.3 0.33
Aug. 6 .. 29 84 8.3 0.41
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TABLE IV-Record of two varieties of cowpeas grown tor comparison
with the soy beans ot Table II, season ot 1907
Date narveI-Jted
*e
September I "Oct . '"..
"'
""Varlet,. Date '" ~ ~ ~ = Remarks'" = .. ~. 'ilplanted c "C:E ;... ..~ c z.~ beol= •....•...
+J.~ 'Ool
'" = '0:; ~•.... ::. 'O~,,- ~ -" ~;.. .. ~ 0"2 ;.. o E" ,~ ZE " 0 ~- "" :c.., .::.z
Un.Whippoorwill Apr. 3 No stand-weather too
cool for germination.. .. 15 30 92.9 168 15183 28.8.. .. 30 16 97.6 154 1" 168 .26.9.. May 15 14 69.3 122 15153 28.4
" June 5 1694.2 103 15132 24.5.. .. 17 24 83.8 99 81113 27.7.. .. 29 26 44.2 89 8101 18.8.. July 15 '0.0 Seed did not matureNew Era Apr. 3 No stand-weather too
cool for germination.. .. 15 13 97.8 151 15 183 15.8.. .. 30 1697.7 154 15 168 22.9.. May 15 16172.51124 814627.4.. June 5 1695.1 103 1 134/24.5.. .. 17 2495.7 99 17 122 18.0.. .. 29 26 83.6 89 1711019.4.. July 15 15 92/5.7.. Aug. 6 0.0 Seed did not mature
'Seed picked by hand. so that maximum yields were obtained.
The agreement in length of season required by the same variety
to reach maturity in the different years when planted at a given date
is striking There is, furthermore, conclusive evidence that there Is
not only a steady shortening of the season of growth as the date of
planting is made late, but also that this shortening is much more
marked in some varieties than in others (see Table VII). The field
notes for the two seasons show in extreme dates of planting of Mam-
moth Yellow less than a week's difference in the period between flow-
ering and maturity so that the variation in length of season takes
place almost entirely previous to flowering. The factors which control
these peculiarities are not apparent.
The following are the extreme variations in the length of season
required for full maturity by the three varieties grown in 1907, with
each, as it happens, yielding more grain in the short than in the long
period:
Mammoth Yellow, 186 and 113 days, yielding 21.5 and 26.6 bushels
of seed. respectively.
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Ito San, 129 and 81 days, yielding 11.0 and 16.5 busheis of seed,
respectively.
Medium Yellow, 164 and 86 days, yielding 18.3 and 20.2 bushels of
seed, respectively.
TABLE V-Record oj jive varieties oj soy beans planted every two weeks
dUTing the season oj 1908
--~._~---- ---~~-- -._-.------------- \---- -- - -T-- --r:- ~o ., '"
Variety Dn te plan ted Date I Days to '" " •.•
harvebted maturity ~"@ ~
~~ ...--~-----~--- 00-~-~--~----~~-~
Mammoth Yellow Apr. 2 Oct. 7 188 27.2
" " 14 7 179 19.9
May 1 7 159 20.8
" 15 7 145 23.5
June 1 7 128 18.1
17 21 126 26.3
July 1 21 112 19.1
" 16 24 100 18.2
Aug. 1
Medium Yellow Apr. 2 Aug. 15 135 11.8
" " 14 Sept. 7 146 14.5
May 1 " 14 136 17.5
15 14 122 15.1
June 1 19 110 17.8
17 23 98 23.5
July 1 28 89 19.9
" 16 Oct. 17 93 18.4
Aug. 1 24 80 13.9
1194 Apr. 2 Aug. 15 135 20.4
14 " 24 132 17.2
May 1 Sept. 3 125 14.8
" 15 " 7 115 17.2
June 1 19 110 18.4
17 22 97 26.3
July 1 24 85 20.8
" 16 Oct. 17 93 16.0
Aug. 1 13.6
1299 Apr. 2 July 13 102 9.5
" 14 " 25 102 6.3
May 1 Aug. 1 92 12.1
" 15 8 85 9.3
June 1 24 84 10.3
17 Sept. 7 82 18.1
July 1 " 19 80 16.6
" 16 Oct. 6 82 13.6
Aug. 1 Nov. 2 93 12.4
Ito San Apr. 2 July 25 114 10.4
" " 14 " 29 106 9.6
May 1 Aug. 5 96 13.9
15 " 15 92 10.5
June 1 27 87 10.5
17 Sept. 10 85 19.3
July 1 .. 19 80 16.6
" 16 Oct. 6 82 15.4
Aug. 1 24 85 12.7
--_. __ ._---_._~-".~~---
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TABLE VI-Record ot Whippoorwill cowpeas grown tor comparison with
the soy beans ot Table V, season of 1908
------------------------------------,---------
~eptember I Sept. and Oct.----









14) Sept. 7 86.7 146 " 25 164 22.9











11 82.1116 28 136 26.6
30 60.0 121 Oct. 6 127 19.3
Oct. 6 111





The results given in Tables III and VI would indicate that the
cowpeas were about as well able as the soy beans to shorten their
season. But there was this great difference between t.hem: t.he soy
bean plants grew shorter and dwarfed in all their parts when late
sown, and would have yielded llttle if any more had the final killing
frost been delayed; whereas the cowpeas planted July 15 grew with
all the vigor of vine which characterized those planted May 15, and
apparently would have produced as much fruit had the season been
long enough extended. This difference is shown in the illustrations
on pages 90 and 91.
VARIETIES OF SPEOIAL MERIT
As a result of the variety trials the varieties mentioned in Table
Y II are recommended as especially promising.
The chief merits of the Mammoth Yellow variety are, (1) capacity
for producing hay (high tonnage per acre), (2) great adaptablllty to
the length of season (planting may be made as late as the middle of
July), (3) the good height at which the fruit forms above the ground,
and (4) certainty of good yield of seed. The early growth, however,
is slower than that of any other variety, so that one or two more culti-
vations are required in order to keep free of weeds. Tokyo is very






Hollybrook is a valuable late variety, with tne desirable quality of
reaching maturity two or three weeks earlier than Mammoth Yellow
when early planted. As a midseason variety, 1194 has been unsurpassed,
and is expected to prove generally popular as a grain producer. Ito
San is valuable chiefly on account of earliness, being out-yielded by
the later varieties on their maturity in both grain and hay. 1299
should be planted only either very early or very late. It is a little
more frost-resistant than any of the others and does not dwarf upon
being planted late. In fact, when planted in August it grows larger,
EARLY PLANTED
Average plants taken rrom the rows 115 days 8fter the planting of April 3, 1908.
80y bean plant only bndded to bloom. iOeed of cowpea plant mat.ure
matures later, and is more fruitful than Medium Yellow, the opposite
of all of which is emphatically true in the case of early plantings.
Table VIII is designed as an example and guide for planting the
best varieties In order to get the heaviest yields compatible with the




The extreme dates of successful planting at the Station are April
3 and August 6 (1907). At the latter date Ito San produced 13 bushels




























SOY BEAN PLANT COWPEA PLANT
AvsragB plants takBn from thB rows 76days after thB plantlD!\, of .Tuly30,1907. The BOY
bBan pods arB WBlifllIBd, but sBBdnot rlpB. Only thB earliBst fruit Is bBglunlnlr to .e.
on thB cowpBaplant.
Variety Date planted Date of maturity
1299 April 2 July 13
Ito San .. 14 29.. May 1 Aug. 5
1194 April 2 15.. 14 24.. May 1 ilept. 3.. 15 7
June 1 19
Hollybrook May 15 22
Tokyo .. 15 Oct. 6
Mammoth Yellow June 1 13
" 17 21
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TABLE VIII-Soy beans recommended tor continuous crops-
.At the present time (Dec., In08) little or no eeed of12n9, 1194, and Tokyo can be
obtained from seedamen.
FIELD OF SOY BEANS CURED ON FRAMES
Experiment Station farm
CURING SOY BEAN HAY IN SHOCKS
Experiment Station 'arm
The culture wa. clean aud only dlsclng is needed to prep"re the land for wheat
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of seed per acre. 1194, planted July 30, 1907, produced 25.6 bushels
per acre. Only continued plantings for a number of years will deter-
mine the best average date. Up to the present time June has proved
to be an especially favo'rable month in which to plant any variety. The
season is long enough after the middle of July to get good results, but
dry weather is apt to cut down the yield of seed, and even in a favor-
able fall the yield of hay would be less from the dwarfing which fol-
lows all late plantings.
FERTILIZERS
As soy beans are nitrogen gatherers, the expensive and so-called
complete fertilizers which contain nitrogen are not advised. Acid
phosphate used alone at the rate of 200 to 300 pounds per acre, or
mixed with muriate of potash (25 to 50 pounds per acre), is recom-
mended, except, of course, for those soils which are naturally well
supplied with these elements. As for other crops, farmyard manure
may be used to advantage. Soil inoculation has not appeared necessary
in any of the trials throughout the State.
DEPTH OF PLANTING AND SOIL PREPARATION
The depth of planting is of some importance. It should be as
shallow as the moisture supply will permit. Under favorable condi-
tions seed of the Ito San variety failed to reach the surface when
planted 6 inches deep. At 5 inches the stand was very poor, but it was
apparently perfect at any depth of planting between 1 and 4 inches.
Shallow plantings, 1 to 2 inches, are desirable also for the reason
that the chance of failure due to the formation of a soil crust is les-
sened. The use of a planter which leaves the row compacted should
be avoided. Attention may well be given to the preparation of a fine
and deep seed bed. A soil free of clods helps to insure the best re-
sults, especially in seeding broadcast, which may be desirable on
the better class of soils.
RATE AND DIS'l'ANCE OF PLANTING
No special rate-of-planting experiments have been made at this
Station, but a half bushel of seed per acre is recommended as a fair
amount for planting in rows, and a bushel and a half for drilling broad-
cast. During two seasons, however, experiments relating to width of
rows, inclUding different Tates of planting, were carried out. The soil
was fertile and the seasons were favorable, though each year the
planting was late. The results are given in Table IX.
In 1907 the yield of grain for each of the three varieties was high-
est where the rows were 1"h ft. apart-the closest for that year's
trials. In 1908 the 8-inch drill rows gave in each instance the highest
yield of hay, which was also the finest-stemmed, and hence most desir-
able for feeding. Of course the cost of the seed, the fertility of the soil,
and the expense of cultivation have much to do with this question.
However, under average conditions 2"h-ft. rows are probably wide





TABLE IX-Results I.rom width-of-row experiments
Season of 1907-planted July 11
----------,
Variety
" I i'.~ ~
" rn
i... ····----~-P,b'.I---~1 BlL Ilonsl
Ito San 3.0 ft. 301Sept. 30 18.9 0.601
" 2.5 " 36" 30 19.8 1.05
2.0 " 451" 3022.70.80
13.0 " 30I Oct. 3 12.8 0.49
1
2.5 " 36~Sept. 30 19.8 0.53
2.0 45
1
" 30 20.6 0.61
Mammoth yellow;.; :: ;; ~~t. ;;ll;~;;I;;;
2.0 "45 15 23.31~.48
1.5 " 60 I" 15 27.5 2.09
........... .~. I __ .__ . ._~
Season of 1908-planted June 23
- - - ---- -~-~-.-----------\'~:~f~·-i~I'~g. i~II--lli:~~I--
12.0 " 45" 19 1.801 Leaves green, pods
I 18 in. 60I" 19 11.77 well filled.
I
8" 135" 19 \2.70
3.0 ft. 30I Sept. 7 1.9.0
2.5 " 36" 7 2.15
2.0 " 451" 7 12.361 Leaves yellowing,
18 in. 60" 7 12.351 pods ripe.
8 "135" 7 \2.94
1
32..05
f,~' 3306~~g. 24 11.631IPlants green and24 1.7611 vigorous pods
2.0 "45 24 2.12 ( ,
18 in. 601" 24 1.96 1 fiat (a good hay
8 "135" 24 2.94) stage).
3.0 ft. 30j Sept. 14 19.9 2.17 I
2.5 " 361" 14122.812.61 I
\
2.0 " 45" 14 24.5
1
2.53 (Leaves green, pods
18 in. 601" 14 26.7 2.54 I about mature.I 8 "135" 14 28.6 3.43 )
Mammoth Yellow 13.0 ft. 301Sept. 26 2.17 II Plants green and
" 2.5 " 361" 26 2.35 l vigorous, pod s
2.0 " 45" 26 3.10 I( fiat (a good hay
18 in. 60I" 26 2.84
8 " 1351" 26 3.43 J stage).
3.0 ft. 301Oct. 7 i15.4[2.39 I
12.5 " 361" 7118.513.13 I
12.0 "I 451" 7 16.312.77 ('Leaves green, pods









As for corn, one deep cultivation may be given, but afterward
the shallow-working cultivators which give a 2 to 3-inch mulch are
desirable. Unless good attention is given, weeds are apt to give trou-
ble. Some varieties require more attention than others. For example,
Mammoth Yellow will take one or two more cultivations than the
faster-growing and more spreading 1194.
HARVESTING
The harvesting of soy beans is in some respects more difficult
than that of cowpeas. The latter are generally allowed to mature
much of their seed so that they are harvested at a rather late stage of
CURING FRAME TAKEN APART
growth. Soy beans should be harvested at an earlier and more suc-
culent stage in order to save as much of the foliage as possible. An
additional reason is that at maturity the seed shatters badly. Various
methods in common use for cowpeas have been tried at the Station,
but with poor results, especially in wet or cool weather. Trials have
also been made with both corn and wheat harvesters, but the bundles
when tied are apt to mold, and these methods may not be advisable
under our conditions. The mower has given at least fair results.
Mr. S. M. Spangler, assistant in the plot work, has devised a simple
curing frame which gives reasonable assurance of success in the saving
of both the hay and the grain. This frame may also be used to ad-
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vantage for curing alfalfa, cowpeas, etc. in wet weather. Its construc-
tion and use are shown in the illustrations. 'l'he pieces are 6'xl"x3"
and the two main parts are made so as to lock at the top. when set up.
Poles may be used in place of the more expensive sawed material. The
three cross-pieces are loose, and the entire device can be quickly set up
or taken down. Six or more of these frames are required per acre.
Caps may also be found a valuable addition. In the Station trials the
soy bean or other hay was put on the frame when in a well-wilted
CURING FRAME SET Up
condition. By this method all the leaves were saved' and with the
circulation of air through the shock good curing resulted. When
thoroughly dry the shocks may be hauled from the field and threshed.
The straw gotten in this way makes excellent hay.
THRESHING
In the threshing, a common wheat thresher may be used, but the
speed of the cylinder must be reduced, and other adjustments may be
necessary in order to get satisfactory results. The Koger pea and bean
thresher, which the Station has found to do splendid work, may be
used to advantage. The soy beans were not found to thresh clean,
howeve~, when the air was very damp and the pods were tough.
STORING
The seed should not be stored in bins, but in' loosely woven sacks,
which should be disposed so the air will circulate freely among them.
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CHEMICAL COMPOSITION
The average of a number of analyses made at different places
gives the soy bean plant as a whole about the same composition as the
cowpea plant. The seed of the soy bean is, however, much richer
than that of the cowpea in the two most important constituents, pro-
tein and oil (fat). Analyses of the seed of some of the varieties grown
at the Station farm and also of soy bean and cowpea straw, and of
corn stover, all of which were grown in the same season and under like
conditions, were carefully made by Mr. W. E. Grainger, and are given
in Table X. According to these results the soy bean plant is richer
than the cowpea plant in both protein and oil. A thorough study of
the question is now being made in the Station laboratory.
TABLE X-Analyses of soy bean seed, etc.-crops of 1906 and 1907
- ---- ---.----, ..-






<l .. " ~ ~~ ~$ '-oj •..... ... ..•. •.. '" o ~ , J-. ~ ..0III 0 ~.•... :S '"~ •.. oj z~ en J-o ct! ::"M I..... 1tI'" "" r.. -<: Q. ~ ~~ ~ ~
Haberlandt I 8.67 36.59120.55 24.41 4.00/5.78 40.06 22.50126.7314.38 6.33Ito San 7.42 34.6619.19 27.61 5.155.97 37.44 20.7329.82 5.56 6.45
Kingston 7.45 36.24 18.96 26.28 4.79 6.28 39.16 20.49128.401 5.17 6.78
Mammoth Yellow 7.49 32.99 21.03 29.36 4.125.01 35.66 22.73 31.74 4.45 5.42
Medium Green 7.43 33.96 22.72 25.47 4.575.85 36.69 24.54127.5114.94 6.32
Medium Yellow 8.00 35.54 19.78 26.30 4.535.85 38.63 21.50 28.59 4.92 6.36
Samarow 7.43 37.82 20.23 23.65 5.055.82 40.86 21.85 25.55 5.45 6.29
Average 7.70 35.40 20.35 26.16 4.605.79 38.36 22.05 28.33, 4.98 6.28
Average of 9 vari-
eties of cowpea
seed, crops of
1895 10.80 25.28 1.72 55.02 3.68 3.50 28.33 1.93 61.69 4.12 3.93
Soy-bean straw 8.52 8.25 3.08 36.62 35.50 8.03 9.02 3.37140.03138.808.78
Cowpea straw 8.48 6.80 1.25 33.57 44.45 5.45 7.43 1.37136.68/48.5715.95
Corn stover 7.65 .4.56 1.53 46.16 33.80 630 4.94 ~·~~l~0.OO36.596.8~
L_______..__ '__
MIDDLE TENNESSEE COOPERATIVE EXPERIMENTS
As the result of a~ appropriation made by the State Legislature
of 1907 for cooperative experiments in Middle Tennessee, soy beans,
among other crops, were grown in a number of counties. In a brief
general report, however, the three sections-the Central Basin, the
Highland Rim, and the Cumberland Plateau-should receive attention
rather than the individual counties. This is especially advisable as
each section is, from an agricultural point of view, sharply defined,
and also because a county may have more than one of those sections
represented in its borders.
THE CENTRAL BASIN
From observations on numerous farms in the Central Basin where
soy beans were being grown experimentally, and from the experience
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of a few farmers who have grown them more or less extensively, there
seems to be no doubt of their adaptability, not only to the soils but also
to the type of farming generally practiced. The cowpea has been grown
for a number of years, but the uncertainty of this crop as a grain pro-
ducer is especially marked in this naturally very fertile part of the
State. There is apparently no reason why the soy bean should not do
as well here as at the Experiment Station farm, provided, of course,
that similar culture be given; hence, the results reported In the body
of the bulletin are believed to apply with special fitness to this area.
POLE FRAME
THE HIGHLAND RIM
During the seasons of 1907 and 1908 trials of soy beans, and of
cowpeas for comparison, both with and without fertilizers. were made
on the two general types of soil found on the Highland Rim. The
yields Indicate that the soy bean is a valuable crop for this area, and
that under good methods of farming, aided by the judicious use of
commercial fertilizers, yields rivaling those obtained anywhere In the
State may be obtained. In fact, the highest yield from any of the co-
operative experiments was obtajned 'with the aid of fertilizer on the
gray-colored soil of the Barrens type at Tullahoma, but this particular
soil must be looked upon as decidedly above the average of that section.
Although the red limestone soil is naturally stronger and more durable
under cultivation than the gray soil derived from siliceous, or free-
stone, rock, both kinds are deficient in phosphate and responded read-
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lly to either acid phosphate or bone meal. In a few instances the gray
sol1s responded to potash in addition. As a general formula for either
soy beans or cowpeas the following is recommended:
Acid phosphate 300 pounds
Wood ashes ::: 250 pounds
or Muriate of potash 25 pounds
Where neither wood ashes nor the muriate of potash is to be had
acid phospbate alone may be used to great advantage-200·300 pounds
per acre being considered a fair application-and should be well
work.ed into the rows before planting. Wood ashes in the quantity
recommended in the formula are superior to the muriate of potash,
for tbey contain on the average 30·40 per cent of lime, and also some
phosphoric acid, in .addition to about 5 per cent of water-soluble
potash.
THE CUMBERLAND PLATEAU
SOY BEAN HAY CURED ON FRAME
Farm 01 Messrs Turnley & Drane. Clarksville, Montgomery Co.
,
Of all the sol1s tested, the sandy loams of the Plateau seemed,
when properly fertilized, best suited to the soy bean, and in addition
the climate of this elevated section is favorable.
Mr. J. E. Converse, who had charge of the experiments, says in his
report: "The soy bean as a crop for the Cumberland Plateau is in a
class. to itself. It stands farther ahead of its nearest competitor, the
cowpea, here than at lower altitudes, in part, at least, because the
cool nights on the mountain are detrimental to the growth of the
cowpea."
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The soy bean is especially needed in this section as a reinforce-
ment to the corn, sorghum and millet grown for hay, and also as a sup-
plemental feed for hogs. The same fertilizers are recommended here
as for the Highland Rim, but attention is called to the fact that the
Plateau soils are frequently in great need of lime. The most acid
soils analyzed by the Station have come from poorly-drained areas,
with dark-colored humus and nitrogen-rich soils on the Plateau. Some
of these soils will produce scarcely any of the cultivated crops until
heavily limed, and should be drained to get permanent improvement.
They are, moreover, dE1ficientin phosphoric acid, and perhaps in potash,
though this last matter has not been determined by direct experiment.
On the well-drained Plateau soils, however, this crop grows magnifI-
cently with the help of phosphate alone.
In Table XI attention is called to the specially high yields of the
Mammoth Yellow variety.
SOY BEAN PLANTS FROM CUMBERLAND PLATEAU
From farm of A. E. Payne, Cro88vllle, Cumberland Co.










Date planted 21~ Remarksharvested =< ,;;
I II I
O. F. Thompson,[Mammoth YellOW)f 300 ~?s. a?id phosphate } Tons ( Uu. IJune 12, '07 Sept. 29 1.99 Typical soil of Barrens.Daylight, I l 50 munate of potash
Under cultivation 7 yrs.
Warren Co. I { 300 "acid phosphate 1 Season favorable. Corn•• 50 "muriate of potash J " 12, '07 " 29 2.56 (1) with same fertilizer2000 "quicklime 38.6 bu.; (2) lime and
I I
/3.46
same as (1) 47.4 bu.
F. H. Raht, I{ 300 "acid phosphate In texture a typical soilTullahoma, .. } IJune 15, '07 of Barrens, but rich.Coffee Co. 50 "muriate of potash Corn under similar con-
ditions yielded about 40
I I bu. per acre. Season
I I favorable.
f 300 "acid phosphate l I IProf. E.A. Fritter, Ito San 1.25 10.5 Gray soil of Barrens type.Tullahoma,
I
l 50 "muriate of potash 5 /APr. 11, '081 Had been in grass forCoffee Co. .. No fertilizer " 11, '08 0.50 6.1 some years.
!Medium Yellow I f 300 "acid phosphate } " 11, '08 1.12 11.6Il 50 "muriate of potash
8.2\






11, '08 I I I
3.00133.0
0.90 21.01
300 "acid phosphate }
50 "muriate of potash
No fertilizer 11,












I Ito San I f 300 lbs. acid phosphate1 50" muriate of potash
{
300" acid phosphate
50 "muriate of potash
{
300 "acid phosphate
50 "muriate of potash
{
300" acid phosphate











C. H. Whitney, Medium Yellow { '300 "acid phosphate } June 11, 'OS Sept.50 "muriate of potash
Cookeville, I " 11, 'OSPutnam Co. No fertilizer "
Whippoorwill { 300 "acid phosphate } I 11, 'OS(cowpeas) 50 "muriate of potash
" No fertilizer 11, 'OS
C. H. Whitney, Medium Yellow { 300 "acid phosphate 1 June 20, 'OS50 "muriate of potash {Cookeville, f 300 "acid phosphatePutnam Co. Medium Green 50 "muriate of potash \ 20, 'OS
Ito San ! 300 "acid phosphate 1 20, 'OS50 "muriate of potash} 'osl300 "acid phosphateWhippoorwill 50 ••muriate of potash ! 20,(cowpeas)
ITon.' Bu. I
lSlo.75 7.3






.67 7.3 Corn under similar con-
ditions produced 30 bu.

















50 "muriate of potash \ I ayCreston,
300 "acid phosphate 1"
25, '08 1.24Cumberland Co. Medium Yellow. I 50 "muriate of potash I 1





,Whippoorwill 50 "muriate of potash May
111.14/
(cowpeas)




300 "acid phosphate }
30, '08 1.16/Cumberland Co. 50 "muriate of potash






100 "muriate of potash I ,100 "muriate of potash 30, '08 0.80
, f
\1.40 II •...300 "acid phosphate 30, '08
0
1
1 100 "muriate of potash ...,
I No fertilizer 30, '08 0.72
A. E. Payn,. IM=moth y,nowl f 150 " acid phosphate l/MaY 30 '08 1.1025 "m.,lat, 01 pot"h 1 . ICrossville, . S 150 "acid phosphate "30 '08 0.64Cumberland Co. Medium Yellow '1 25 "muriate of potash 'IMedium Green { 150 "acid phosphate 30, '08 0.6125 "m.,i,t, of pot"h I
150 "acid phosphate " 30, '08 0.50/WhiPpoorwill { 25 "muriate of potash j ,(cowpeas)
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